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(54) METHOD AND DEVICE FOR IMAGE PROCESSING, AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable even a general 
user who does not has the knowledge of the constitution 
and colors of an image to perform processes for 
converting a color image and a multi-valued black-and- 
white image into a more attractive black-and-white 
image with expressing power and giving effects of pen 
drawing. 

SOLUTION: A two-dimensional color image stored in a 
source image area 3a 1 of a RAM 3 is converted into a 
black-and-white multi-valued image, which is stored in 
an image area 3a2 for processing; and the histogram of 
the stored black-and-white multi-valued image is 
generated, the peak of lightness of the stored black- 
and-white multivalued image is detected, and on the 
basis of the generated histogram and the detected peak 
of lightness, the lightness of the black-andwhite multi- 
valued image is converted by using a lightness averaging 
conversion table 3c and a lightness conversion table 3d. 
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[«Fmt**>«6H] 

[ft** i ] ejR#«w<kSrE*-r5iii««E*^a 

WE««E1t#«»3:E1t**tfca*#«iB«^W6 SCO 

tr- * ^^dh-r 5 * &ai^a t . 

ffiE^-*fcttl^ai-«£ <9^tt£;fr^6£<7Dt 0 
t5^i/-f*fSms fflEKffcEttJ^aiis mrfS 

[ft** 3] iijEwssx«*a«t, im&m&mm 

fe*M»i:-f SSI** l Ett^EHftteSKflfc 
[ft** 4] WEWSSSEBI^aHu bite SIMMS® 

■f 6 C <h £ ttfR £ 1- £ If ** 1 * fc JiSt ** 3 E4fe<OIIJ 

[ff**5] ffiEWSSSHM^att* mliS^m^fflffl 

mt-rz it** i * utt** 2 s /c r±if ** 3 * £ 
[it** e] mEwssscai^aw. iwe^7S//^ 

[If** 7] WBW6S«lftfail^ «9E^7^^ 
-^Sfig^ai-J;^:/^ v-^-^cogEfi^l^ &>5 

mt i-58t ** 5 * /cfitt** 6 E*^B«*&SSgflio 
[If** 8] «[EBl«£-fatt, SJE^^-^ftf 

5 ^ fc*»»i:i-6St**7E*(OiSflk«!f31»jl 0 
[lt**9] S9EE«*iJ^^««. illE^V-f^ 
at- J: !9SE«S*tfcBlft^#iiilB<DW5S^ttJw*<5^ 
-C . ffirE^ 7 i"** - ^EK^f-aiw J:§^7 * " > 

commit ft? zt^¥fmt^^imm7mmoomi^m 
mm. 
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[it**i o] mmm^mcm^^tit^&m^mm 

moot* h^7A^Mt5t^ h^7AMlS^, 

WEW«E*^a«-E«Sixfca*#«W«^W5S^ 
itffEt* h^7AMlgT'M^f:t^ Wv-u 

ciovt, mEa*#<tw«<ow6S*as8i-r'5w-5 
io [if**iu 2^^v-m^^m^mmm^m 

ftt5^i/-««lgm, *trEBMfcE*^a#i. ml 
E^^-*»xa^KJft*tLfca»*«PSIfc*:E1*i-« 
it*Wti:t5{|*«l OEI^iIHfc«33#8=„ 
[If**i2] ttlE«5S«!fti8ii, HfrESIMMfi 

Wi"^>^ fc*:1#«ti-5St**l 0 Ett^WffcteSL* 

[it**i3] WEwssaeiftxsfi, ssisaii* 

20 fc*«M»fc-r5Si#*l 0 £ Jtfift** 1 2E 

[it**i4] atrEwssagaixstt. mfaeii*tt 
wkatsixatfaeaistt^iiiitti^iiiiRi:. BEi©*^** 

E«+57 f 7i"**->'SB«X&* ^tt^^t^W 
^r5ff**i 0 £/cteff**l 1 ^/c(i|f**l 2£ 
/cliff** 1 3 E«t^B«*Sfa*teo 

[if**i 5] wEwssasftxaji, we^7^ 

30 ^ - ySEIBlSfiBt ^ tl5 ^7 ->/^ - V 

[lf**16] ffiEW6SX*Xgf*. lt!B^7^ 

ve«xst^*t5^7^^-^ia«cDiR^ 

^«F»^i-5St**l 4 £ /cliff** 1 5E*c*>liHfe*0! 

40 [if**i 7] BfrESBBW^xat^^^T, ttris^u 
-*»xa^**Sttfeiiflft<offiBiiff3li<oW-6*^. 

e^ i"<* - ygafxgr-o^^v//^ - 

[lf**l 8] mfESEBW^XSt^^^T. 
-^*XST^»S^M«^#iij^coP^eSoffi{cS 
o'px, WE7"7 * — ft IS "C <0 -J =7 i/s* # — 

50 [!***i 9] K«E«^a(-E«StL/ce»*«£iBi 
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mreB4feGi«^» ke« s n/c a m^mmm^ mz>ts<r> 

[Ig^I^fttfc^] 
[0 0 0 1 ] 

[0 0 0 2] 
[0 0 0 3] 

L J: 5 ±Kt* 

[0 0 0 4] *&Wn±tZmM&*M®:-fZ>tcfr^tj:£ 
[0 0 0 5] 

[M^Mt5fcfe©^] ±EB fcfc 

WIEiB4ftlElg^a^lE18S*bfce»*«[iiilfc^ 

S<Ji^T. 8ttiaa»#«[iii<ft^M5**rae»-r5W-5* 
[0 0 0 6 ] £fc»£L<tt. 2»C7E^7 7-iiJ«6^ail 
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[0007] *fc»*u<tt, whew 53****1*. 

[0 0 0 8] ^fe»^u<*i, *ffEW6Sff**afi. 
«rEa##<tM«<75W^Stw3ft»*Wt-5KSlSrfT5» 

[0 0 0 9] £/c#£L<(l, AtTEW 5 S 

mrlE a Ji#ffiHtf£ * xft^" * \z Kft-r 5 x«bK«* 
io st x WExtt^»^lftl-«t9^»$^ciij«(7)iii* 

[0 0 10] ^fc»*U<«. WEWSSXUl^Sfi, 
ttrE^7 - >-gag^l5lc J: 0 EH S ^6 ^7 i"< 

[ooii] *fc»*u<fi, OTEWssam^att. 

[0012] £/c#£ l< *frEE«W^«tt, bit 
15^ u- J: 9 ** S;h,fcili«tf>tt g initio in 

[0 0 13] L< Ji, SfrEE«*iJ^«#i, mj 

E^ ^-^^^^ J: 9 S *LfcBlffflft(D*lBI|f w W -5 
30 S(©«rI<J^T, 9frE^7^°^ — ^EfS^I&^J:5 

[0 0 14] ±EB«**J«"t-6fc«)Jw, 
^«SBI«*!!f3a*j£fi, H«E«^aJ-E«*tbfca* 
g>WMfo<0£* h^7^^Mt6t^ h^^A^X 

^<h. wrEMlftE»^ajwEi**^fcai»*«[iii«<ow 

Z£<n\i 0 -**&tti'tzt?-* foment . mfEt^h 
40 SrKttfc. 

[0015] ifc^Klt 2 7 "Hit 

mm\mcws^r^>^^ — aEftxasr^^., ttiE®^E 

WE^^-aE*xSt?KlftSixfca*#«iB 

[0 0 16] £fc#*L<li, WEWSSSESlxad, 
WESI»#«[iii«^W5S*¥^fe;+S**t?T5¥*& 
{bK*xs*^i-So 

[0 0 17] *fc#*L<(l, MrEW^SSEHIxS^ 
ftj E S H ^ tt Hi ^ 6 $ ( c & m £ H rt h & & & f t 5 3fi 
50 13^JftXSSr#i-6o 
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[0018] £ L < «\ iftfEW 6 $ ^jftXSJi, 

[0019] L<fi, i«rEW5£»ftxaii* 

MIS :/ 7 * - ^SEgX^I T'gEg ^677^7- 

y iss<*- ^jB&xa**-*-*. 
[0020] £fc#£u<«\ miE«5**«xatt, 

->-^#3!*SrE«-rs^5^«rWS-*-5EllW^xa 

[0021] * l < «u «lr«EE«W£xa(-*5^ 
t. WiB^u— *«xa^*8lS^fclii«<ottBiii*o 

[0 0 2 2] *fc»£L.<l*, WEE«*J3exa^*5V^ 

mK^^-aE«xa-caE8is^few«o«-iii*^w 

6$^fCS<5^t, *rlE^7W**->««xaT-<£> 

/7^^"V(Z)gBI^T9o 

[0 0 2 3 ] ±EI»«ri*t5fc«)l:s *5£W 

^7^&*MfiU f9^UL^TtB*IB 

^h^7A^fMt5^h^7AMl§^ WEB 

i^ur* f-^ftmiats swat* h^-M^sx 
a-cffras*tfcfc* h^7^h ME^-^KHiig-e 

iB«<7>W-5S*:«SI-#-5WS*««xa^4:*-t-So 
[0 0 2 4 ] 

[0025] @ui ^m^mmmm 1 i^^t*— * 

[0026] ^mmmm i i^s-r-^toasisiiii. c 
pu (^*ms^b) u rom (y— K^->y^* 
y) 2. ram v^^r^ir^y ^y ) 3, # 

fi, ^i^i-S^^xA^n^^A^iiJ^DX^S^n^ 
7^/^U R OM 2 (Dfrtz> [Zs^— FT' * ? & ¥<D 

[0 0 2 7 ] CPUlIt Wx.tf-e>r^C3^ri-fes/-9-^ 
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^rA/u^7A2a, ^W-*^0^{CJ:5®^DX 

[0 0 2 8] RAM3I1 *DX-t--65ctC* -STcBfiflfeSrlft 
ittf 5fca6<^7cffi&«tfi3 a 1, ADX-r5M^^Hj^^ 
i^T^LT^<§^ ^JOXL/c^OiU^^^-r 
5fc«>oiPXffliif<MI«3 a 2, **WI^J:5*DXto3S 
10 T^I^^^h^7Af-^3b v 

[0 0 2 9] x;ilj^|Slg3 a 1 fi x *DI«:fT^ 5 7nl-fc 

fT^ofc^^DXi^^^^lC^ib^^o^^^^tC^I^ 
M-r^^^i-^^7t;ilJ^^>^^6o £fcfpT<btf>tf>iDX 
4rfT*5#'&^tt. ^^7cMft^7"c^, rill^LT^ 
20 X*:ff*t\ ADXJg^tOlJ«fiADXffi|ij«ffi*3 a 2d 

^ofcA/ADX^T^ofc|lj^(C^LT^t>*f^C, £> 

s^^u^Dx^r^pttfii^- b*<nm&\zi^ 

* < . * remit m <d mmmm 1 5E*# * ^* iftn&wtt 

illx.tfs 5ciil«««3 a 1 fciDXffljil«««3 a 2 ^[p] 

30 t tpJt^T**>6 0 

[0 0 3 0] Biffcj&s£#«jU:0I5^ (£oi£V) 

igt::^ (Hoi^v^ fsr^^^px^ai 
tMii*v^fr>i-#o-c*DxsttT L^o7t 9 -r^>/^^\ 

40 [0 0 3 1 ] h^yA^-7Vu3 b tJi, P^5^^r 

JfyJxT — 7/1*3 b ^rx;ir x ADXi-5tlJ^co^5 ^(O'l^ 

• #B8t-*x-^/^^ 5 ^ ¥141^*^-^3 cx 
50 fc5 0 
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[0032] ^mmnm i -e^ iDis^Bft^Mt 

- 7-?m%L3 f T-&£ 0 

[0 0 3 4] * — stf- K4 ttt, ^— U^;*^ • - IS 

^S*bTV^#«««*»^i--5^i:^J:i9, CPUl 

&v\ *^«6tt. LCD*l:<tU*J*Jtl, CPUl 

7 {3, Wttf 7 p y 1^-7^ ^^^^ 7>f 7^P)4 20 

?K & ft&fcfcmu 7 fabCPU i<n fflffliz 

[0 0 3 5] £JL±^«J«^TT% *H16JK1B 1 <0®j{t& 
x - ^/ufl|j**3 J: U5«i3ffi«»<^« £ # bs u T 1£ ^ 1~ £ , 

l l d^-r^a-^- HI, ffj«SixytW5S¥*fk 

3 c ^6Jf*7-^/U3 d 
[0 0 3 6 ] H 2 *HJBJK1B i T-RWi-S1B«^« 

[0 0 3 7] ^<Dm2\Cl3\,^T. Htf£cO 1 U3ifi N 

(=8t'i/M (7). h^?>1ia*ix, 40 

R N G, BinMtlO-2 5 5(7)fi^o:^ 
^T-#, 2 5 5tCi6VM5if#, W^JRfe(d3a< x 0 

»-&^*Jd<Cf5 , R = G B - 2 5 5<Dm&\zn&\Zfj: 

[0 0 3 8] ^Lt, :^J:5«^olto, 2 
5 6 (7) 3^T**>6 1 6 7 0 TJfe^^-e^ h 0 
[0 0 3 9] kZZX\ ^IWllTIl pjflfe**^ 
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WSfctoM. :^X11 r^l^ — ilj|gfi[= o. 3* (RcO 
It) +0. 6* (Gcott) +0. 1* (BCOffl) j cO^ 

xjtbb% 0 •t'<x(Dmm\z#i,x* nhtifc \?u—m 

m\ R, G. BOjfiiri-^r chi^J: >9, 

-l-aE**ixfciiilft*r»5ctdsr-#6 0 E]2 6coiij^ 

4^. 7cBilfcT?*)SIiMft3 ^^i/-f»lf:Mt'fc6 0 

i&&o<Dmmnm. 2 5 5<Dmmn&x*>y s 0 

l:i5^l5^Io{£^fe(:, 2 5 5 f-ifi^l5^So(^v^fe 

60 M^ffi^Ct5fcfet:, H3£JWwttim ? 
i^-te^0~2 3 co 2 4mmxmw-tz>&frh3bz> 0 

[0 0 4 0] ?k\^, H3, H4J^ Wir^|:ft45t 
El 3 co J: 5\zMlZjB:^ffi\zmm*£>\ f *m& 
cod. Hi4coJ: 5 l^at-iSv^0ft-iB*ds*v^ah&-e*> 

[0041] ikfc, msn, %hthtz.M* vr?^ 

[0 0 4 2] |6{I, $ y x>y £ 

6 £S;h,tf:ba>5 <fc 5 ^LX-t»t^^r^« x J: «9 

[0 0 4 3] ^Ac. H7I4, WSSSEBIr- — ^/KOffi<?5 

[0 0 4 4] J£ATx E) 8—1 lco^u— h t % 5fe 

m^LAcIH2 — 7^ffi^T, ^cO^^tfe0J-r^ o 

^L^(O^P-fi s El8(077n-^^— hT*fi^BS-r^ 0 

[0045] *-f N m%T~?y ir—isa >&mn$ti,z 

ROM2^®ttr/y^r->3>'7 p P^7A2b 

1 co J; 5 ^HMft**DI-rSfc26<0®<ftiDX 
^I/p^7A2bl^ffi^6 fl fcf:U 
I^l7 3 p^7A2blll mm.Tzf}) lr — is3 

[0 0 4 6 ] M«0*DX^i^*t<C-5#aH»«^>«« 
1 U^co/jpX^T^^i: fe-SADX/Siii^— ^« 
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[0 0 4 7] tXh^7^7-^3bll, 0J^>^(5O^ 

Hf«c»t©B*»S:!^*i:-f5o *H*»1B 1 T-tt. 0 
~2 5 5(Z)2 5 6©re-e#>5fc#>. 2 5 6 (D^^^^r^r 
oEWSrfc b bt*5 < A\ Sfctt, 

[0 0 4 8] ~*L^fjIi$^ LT;fc5< 
7J\ £*t4ofc«Fl:*«LXtfil\ fcfc* 

5o t«^)fi^-^^3 f t), r^y^-v-a 
[0049] ®f vx'iDXLfc^iBifeSr 

WtfHJ U #jMfcfl£l» l t-^ttSBi^PXfesgSriBlfcr 

LT N Ctt^ibJ!lDX^^ff*5^ft^3bDXffiiij«^ 

tl«fflLfciii«4:*PXffliH«««3 a 2I^J01»^i-S* 
if I- J: 9 . rr-^^DX^^Tct^^-r—^^DXfflilj* 

m<ttfi^. «XLtf*DX3B*^BB«tt7L^ 

^^T-*DXffliij«^^i-5»'&iwfc^^ 

[ 0 0 5 0] jbllXffliijflfe«R3 a 2 ^Cfrd^flPX^il 

^ tntomit * ^ £ « * ^ $ msi * f? * 5 o * nmm m 
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l XI*. e * h ^7^r-7>3 b (D^ y TteF&trte 

[0 0 5 1 ] ^/^S 2^Xt^PI^S(Df{i^S9 

7/3 4^ *nX"*--67cfc*6'7 f — 

5*aaS:ff*5 UT7/S4-2) „ tz.£i A*>£ 
[0 0 5 2] r^Xr^7 P S4(0^1^ s gl9cO^D — 

S4m ^px^®^«3 a 2<nmfa<D-t^<x<Dmm 

7s/7 p S4-02, X7^7"S4-03 S Xfy7°S4 
-04. ^7^/3 4-0 5, ^iO^777 9 S4-0 

i"5 0 ^7-7 7 P S4-l K XT7/S4-21 

20 [0053] X77/S4-1 1 T-fi. &@ LT 1^535 

Xn. r^U — 0 . 3* (ROfit) +0. 6* 
(G<Z)tt) +0. 1* (B J (D^X^ib^o Z.<0 

sfu— m$i$^&0fat> 2 5 5 £-c<mvf;h,;&><Dtt&#o 

^irid^^o 0^m s 2 5 5^ST'fc^ 0 difil/MSif 

[0054] -r-<rcoiij^^o^r^u-^ffi^fT^o 

SB#^^:M*g-r5fc^^ N ^7^S4-2 1T'^^ 

\^t&-t&<Dkmtn — -yftxt* h y^j^'r — y^z 

5 * SrftlftRt (*HJ6JKffi 1 ^m^fi 0-2 5 5O25 

L. ^7 >7/S 2 Xf-'C^^I^: 0 Ifc t x 

50 ( X 7- i/7 P S4 - 1 1 T** «) ^ U' ~ I® ^ tt) # 0 COffl 
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[0055] m^, jtaiftWLfcig3*5j:tKig4^fc^ 

Lt^5 0 IS] 3 cot x h ^^A^Mtrfi, 0cDf^£££; 

tits 3«oW5S«ri*-oiii*»dS»>b#<, 

0 cd^ 5 $ lrffii>^*siij5R«[^#^i: ^ 5 »**»o 

zft-^mmmno, 2 2<nmz>£&&~owm%!;ni, 2 

3oMSS*«roiii*»:fii t-*>9, SfcjH*»tos*fc 

[0 0 5 6] 4C0^^j^^^<hs *PX/M 

»W3a2|:tt, 7GiB4MME3 a 1 ^TcBMfcSr^ 

[0 0 5 7] Xr^^SSm Xr^S4t*« 

"To 

[0 0 5 8] Xr^/SS-im W5^^W^t 

5»^i2/5) 0 l/2J;n^:^<t6^, fM 
*«<oW6<*<o*'kJ; «9 t^6i«>i:ri»l/ 
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fernxm^ L T*3 » & 1/ \ 
[0 0 5 9] 7r;y^S5-2m iSlR»^'&S+Sr» 

10 t^X^ 6 U77^S5-5 N Xr^S5-6, X 7 
5- 7) 0 

[0 0 6 0] D3(Z)tXh^7A^Miar^t6 0 

-&&1/2 8 0/2-4 omm%<nwm&*a 

•£tiZ>WZ>£&$:#>Z>z£\zf£Z >0 xr^7°S 5-2 N 
^r^7°S5-3 £ >^ £ ^ 5 £ >"?&Q\Zfi} 
Mlk-t&o ^7'7^S5-4t\ S^{-> 0<D9I5£4: 

ftomm<n&&* c^^cu&pxlSo H 3 i -e*> 

20 5^>T% ^^y^^fifil <!:^6 0 ^77^S5-5t' 

1 £^oMS§^£*p;i6 0 W££ 1 fc^oililftgc 
li4tfc6^TM^!>^|:M5t, ^^>-^cDtt 

[0061] :(7) t t3iarxf7^s5-4 > :y 

30 ^ir 5 - 6 £r*&<9 

-^ffi^i^ ^77^36^ m^^^W^ik^^ 

[0 0 6 2] WSS^spASftXSI^ — >^/P3 c*i s 
T^6 0 "f^^t>x ±^WlT*x 7z<njfi — Hj^cDP^5^ 

x<dw z> s ^-ttt-ett 11/5 &»i+fcttas2E««0>ii: 

i:^5o 7^^^*L--®^^P^5 ^ 6 frh 2 3 *t?t, R] 

2^e>2 3*-e^it^ii»?g^aE*-t-5c 
o) *a5Si«^M5Sw*/h«T**>sof^ s mm^kftQ 
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[0 0 6 3] Zbi^ i -eji, '>u-ct0f^ 

5o #>-^i*£il* y = xa, 0<xllt^3^ 
ft<n£yt£®m*:, a > 1 co^nme(D^yy<D^T 

T\ XA/^OBJ'S ^^<bS^i5 ££T-£ a < 1 <7};tf 

[0 0 6 4] r ^*-CO«ia"C»t>ttfe. flqifllilHfclg 
jEteSr^S^SiaK 7f^7 p S8^5^^WIT*fc 

&fft£?tz.*b, 777/38-01, 7T7/S8-0 
2, 7T7'/S8-0 3, 775//S8-04, 
/S8-05, 7Ty7 P S8-07r^tTV^fT^T 

[0 0 6 5] 777/S8-1K S8-12I1 15 

1. ^77^S8-12|j:^f^ 7777 P S6, 7 
^s^S 7 J *f-^ 3 c 

o^T N ^7^S8-11^6^««7 

T^IUljt^ol^T. 777/S8-12(OP^a»7 
-^3 d laot^S^^fiLt fcft^s 

-i ix*wz£&¥&ikTz<okmc^--y'iftxx j Ty 

[0 0 6 6] HI 2 6 Ojift 5 £ Wm 6 fl, 
^H J t<t^f:^i;7777 t S8-l l^fy/S 
8 1 2<Z)*flfSSri)'*-J-TfT*t\ ^n^xto^^lcto 
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